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ments were made v the liquidus was not 
detennined. 

The Cu-Rh systemis characterizedhy 
the presence of an iaomorphous solid 
across the entire diagram in the tem- 
perature regions immediately below 
the solidus. The solidus deter mine d by 
the incipient fusion technique appears 
nearly flat between approximately 25 
and 50 at.% Eh. This would imply a 
shallow free-energy versus composi- 
tion curve of the solid in corresponding 
composition and temperature ranges 
and a tendency toward formation of a 
miacibiliiy gap atlowertemperatures. 

A single-phase continuous solid solu- 
tion field exists between the com- 
ponents below the solidus. At still 



lower temperatures, the phase field 
enters into a wide miscibility gap 
wherein it separates into two equi- 
librium isostructural phases, one of 
which is rich in Cu and the other in Rh. 
The critical temperature and composi- 
tion of the gap are 1150 °C and SO 
Rh, accordingto [7 IRau] . 

The misdbiUty gap boundary given 
by [71Rau] has been modified slightly 
in this evaluation in order to include, 
inside the gap., the compositions for 
which the X-ray showed a two-phase 
structure. The gap boundaries at 800 
# C, according to tTlRau], are approxi- 
mately at 26 and 90 at.% Rh. 

The existence of a metastable single- 
phase continuous solid solution be- 



Oul-RIi, Cu-Ru, 
Cu-S 

tween(Cu) and (Rh) was established by 
[64Luo], based on rapid so l idifica t ion 
of the alloys from the melt. This is in 
agreement with the generally accepted 
conditions for mutual solubility of me- 
tals in the solid state, which Cu and Rh 
satisfy. Transition to equilibrium 
phases occurred when the samples 
were heated at 600 *C for seven to ten 
days. 

64Lujo: HJL. Luo and R Duwe*» J- Leaa- 
CommonMeL, 5,246-249 (1964). 

7 IRau: Ch. J. Raub, E. Roschel, D. Manzel, 
and M. Gadhof, MetaU, 2$0) t 761-762 
(1971). 

Published in Bull Alloy Phase Diagrams, 
2(A), Mar 1982. Complete evaluation con- 
tains 1 figure, 2 tables, and 10 references. 



Cu-Ru (Copper-Ruthenium) 

P.R. Subramatvian scad D.E, Laughlin 



Experimental data on the Cu- 
Ru system are very limited. 
Electrical resistivity measure- 
ments showed negligible solid solubil- 
ity of Ru in (Cu) at 900 °C [S2Lin]. 
There are no other reports on the Cu- 
Ru system. 

The equilibrium phases of the as- 
sessed phase diagram are: (1) the liq- 
uid, Ls (2) the fee terminal so Ed solu- 
tion, <Cu), with very limited solid 
solubility of Ru; and (3) the cph ter- 
minal solid solution, (Ru), with very 
limited solid solubility of Cu. The as- 



Cu-Ru Crystal Structure Data 
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sessed diagram is schematic, because 
it is based on a simple thermodynamic 
model GB8NU- 

32Un; J.O, Lrode, An* Physik., 15, 219- 

248 (1932) in German. 
SSNie: JLKL Niassen, FJt deBoer, RBoom, 



P.F. de Chatel, W.C.M. Mattene, and A.R. 
Miedema, Calphad. 7(1), 51-70 (1983). 

Submitted to the APD Program. Complete 
evaluation contains 1 figure, 2 tables, and 4 
referencea. 



Cu-S (Copper-Sulfur) 

. D. J. Chaltr^barti and D.E. LaugfrUn 

_ Numerous studies have been temtoform several metastable phases, known to cause a phase transforma- 

[V^| conducted on the Cu-S system. Marked thermomechanical history de- tion during specimen preparation hy 

Uncertainty, however, persists pendence is exhibited by many of these grinding- . 

regarding the phase equilibria, be- phases. For example, extreme sen- However, the foUqwn^ fealures have 

cause ofthe strong tendency of the sys- sitivity-to applied pressure has been been well .established. The liquid, L,, 
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Cu-Ru Phase Diagram 
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Calculated. 



P.R. Subraxna&ian and D.B. Lgugdffi, submitted to the APD Frognma.. 
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Cu-S Phase Diagram 
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feT-PP^PQsitionfl in pareagieaefl are calculated valuoa by [SOShaL 



D- J..Chakral>arta and D.E. Laughiirv, 10B3. 
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manifests two xnifidbility gaps be- 
tween the liquids hi and L2 above 1105 
°C at Cu-rich compositions and be- 
tween the liquids L2 and Ls above 813 
°C at lugber S compositions. The fee ter- 
minal solid solution, (Cu), exhibits 
restricted solubility of S, amounting to 
0.02S at.% at 1067 *C. The solumlily of 
S decreases with increasing purity of 
Cu. The orthorhombic terminal solid 
solution, (S), is stable up to -115 °C, 
MathtiegligibleBohibQityofCSu. 



The monoclinic low-chalcocite (aCh), 
is stable up to 103.5 ± 0.5 °C at the stoi- 
chiometric composition of CU2S and up 
to 90 s 2 *C at S3.41 at.% S. Ths hexa- 
gonal high-chalcocite (jJCh) is stable 
from 108.5 ± 0.5 "C at the Cu-rich limit 
of stoichiometric CuaJS and from 90 ±2 
•C at 33.44 at.% S up to 4S5 C C at 33.34 
at%&. 

The fee chgenite (Eg) has a broad 
phase field, with the Cu-rich boundary 
approximately at CU2S stoichioxnetry 



between 435 and 1130 * 2 °C. The Cu- 
deficient boundary extends to form the 
defect compound Cua~aS, which is 
stable up to 507 * 2 *C at 36,60 at.% S 
anddownto 72 ± 8 °Cat35.65 at.% SL 

The orthorhombic qjurleite CQj) has 
the nominal composition CuL96S and 
is stable up to 72 ± 3 "C at Culqs^S and 
up to 98 * 2 *C at 33.99 at.% S. The or- 
thorhombic compound anilite (An] of 
stokhiometry CU1.75S {36.36 at.% S) is 
stable up to 75 ± 3 °C. The hexagonal 



Special Points of the Cu-S System 
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compound coveUite (Cv) of atoichi- 
ometryCuSis etableupto507*2 a C. 
The assessed Cu-S phase diagram is 
basedprirnarily on the work of [77Pot]. 
Data on much of the solidus and liqui- 
dus are derived from [72 Coo]. Data on 
the Dg and Ch boundaries are based on 
the studies of [68Eoa] and [72Coo]. Ad- 
ditionally, Hie work of [47 Jen], 
[57Ruh], [58E(ju], [590ud% [6GJoh], 
[69Mor], [70Mor], [74Bau], and 
[8 OSha] wore reviewed. 
47Jem E. Jensen, AvhandL Norske 
VidEwhapB-AJtad Oslo, I. MaL-Natuna. 
KL,6 t 1-14(1947)> 
S7Kirhi W. Ruhl and E, Saur, Ber. Ober- 
. hesSj Ges. Natarw, Heilk. Gie$sen> 
. NatiLrw. Abt, 28, 35-47 (1957) to Ger- 
man. 

5SDjtu S. Djurle, Ada Chem> SeaiuL, 12, 

1415-1426 C195B). 
590udJ J. Oudar, Compt. Rend., 24B, 263- 

261 (19B9) in French, 
60joh> F. Johannsen and H. Vollmer, Z. 

Erzbergbau Uettalhuttenwas., 23, 

922 (1980) In German. 
66Hoa: EJi Bosebootn, Jr., Scon. GenZ., 62, 

641-672 (1966). 
692VCoxr N, MorJmoto,i4m. Miner., 64, 125G- 

1268 (1969). 
70Mor; N. Monmoto and K. Koto, Am. 

55, (1-2), 106-117 (1970). 
72Cock W.B. Cook, Jr.. Nat. Bur. Stand. 

Spec. Pub. 364, 703-712 (1972); PhJJ. 

thesis, CaseWestecn Reserve University, 

Cleveland, OH; Gould Labs Univ, 

Microfilm Order No. 72-27 (19713. 
74Rau: H. Kau, J. Phys. Chem. Solids, 36, 

1415-1424 (1974). 
77Fofc RW. Potter, II, Earn, (hot., 75(8), 

1524-1542(1977). 
SOSha: R.C. Sharma and YA. Chang, 

MetalL Trims. B, 11, 575-S82 (19S0). 

Published in Bull. Alloy Phase Diagrams, 
4(3), Nov 1983. Complete evaluation con- 
tains 10 figures, 24 tables, and 116 refer- 



Enlargement of the Cu-S Diagram from 0 to 160 "C 
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D.J. Chakraharti and D,E. Laugh! in, 19S3. 



K^A Cu- Saturated Boundary of r^eznte 








Weight percent Sulfur 

, a ^ ft, 






"^"liorfte ! ~* 






009- 

§ 


l0O7°C 








V m + l 




C eco " 

CL. 
E 








200- 


tCUl t £Cb 


1 ^ 








j»aOlj OJ 1 TZirft 8oS aair J— -An, 




2 


E S3 


3* 05 38 C 
Atoimlc Percent SulTur 








DJ". Chakrabarti andDJEL Laughlin, 1983. 



Cu-Sb (Copper-Antimony) 

Editor 



The assessed Cu-Sb phase dia- 
gram is drawn essentially from 
[Hansen] and [Elliott], with 
minor modifications m the liquidiis > 
solidus, and aolvua boundaries. The 
Hquidus is a composite of the data of 
[36Mur], pSfVecl, [77Hay], and 
[83Heh] a whereas the solidus of (Cu) is 



from [fiSHeh] . The solvusboundaries of 
(Cu) are drawn from [37Msr], [47Tar], 
and [68Raj]. The region between IB 
and 30 at.% Sb is taken from [58 Gun], 
and the 0 phase field is from [SBMurj. 
The soluhility of Cu in (Sb) was deter- 
mined to be negligible. — P.R.S. 
36Muk T. Murakami and N. Shlbata, ScL 



Eep. Tbhoka Imp. Univ., 25, 527-668 
(1930). 

36E1&: M. Elander, G. Hagg-, and A. 
WeEtgren, Ark. Kemi Min.. GtaL, 12B{1\ 
1 (1936). 

STMer: J.C. Mertz and CH, Mathewson, 
Trxm*. AtME, 124, 59*77 a9S7). 

38Mur! T. Murakami andN. Shibata, Set. 
Rep. IkAohu Imp. Vniv^ 27, 459-484 
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